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Abstract High salt (HS) intake can change the arterial tone in mice, and the nitric oxide (NO) acts as a mediator to some of the receptors mediated vascular response. The main aim of this study was to explore the mechanism behind adenosine-induced vascular response in HS-fed eNOS ?/? and eNOS -/-mice The modulation of vascular response by HS was examined using aortas from mice (eNOS ?/? and eNOS -/-) fed 4% (HS) or 0.45% (NS) NaCl-diet through acetylcholine (ACh), NECA (adenosineanalog), CGS 21680 (A 2A AR-agonist), MS-PPOH (CYP epoxygenase-blocker; 10 -5 M), AUDA (sEH-blocker; 10 -5 M), and DDMS (CYP4A-blocker; 10 -5 M). AChresponse was greater in HS-eNOS ?/? (?59.3 ± 6.3%) versus NS-eNOS ?/? (?33.3 ± 8.0%; P \ 0.05). However, there was no response in both HS-eNOS -/-and NSeNOS -/-. NECA-response was greater in HS-eNOS -/-(?37.4 ± 3.2%) versus NS-eNOS -/-(?7.4.0 ± 3.8%; P \ 0.05). CGS 21680-response was also greater in HSeNOS -/-(?45.4 ± 5.2%) versus NS-eNOS -/-(?5.1 ± 5.0%; P \ 0.05). In HS-eNOS -/-, the CGS 21680-response was reduced by MS-PPOH (?7.3 ± 3.2%; P \ 0.05). In NS-eNOS -/-, the CGS 21680-response was increased by AUDA (?38.2 ± 3.3%; P \ 0.05) and DDMS (?30.1 ± 4.1%; P \ 0.05). Compared to NS, HS increased CYP2J2 in eNOS ?/? (35%; P \ 0.05) and eNOS -/-(61%; P \ 0.05), but decreased sEH in eNOS ?/?
(74%; P \ 0.05) and eNOS -/-(40%; P \ 0.05). Similarly, CYP4A decreased in HS-eNOS ?/? (35%; P \ 0.05) and HS-eNOS -/-(34%; P \ 0.05). These data suggest that NS causes reduced-vasodilation in both eNOS ?/? and eNOS -/-via sEH and CYP4A. However, HS triggers possible A 2A AR-induced relaxation through CYP epoxygenase in both eNOS ?/? and eNOS -/-.
Keywords Salt Á eNOS Á CYP2J2 Á sEH Á Relaxation Á Adenosine Abbreviations EDRF Endothelium-derived relaxing factors EDHF Endothelium-derived hyperpolarizing factor L-NAME N G -nitro-l-arginine methyl ester sEH Soluble epoxide hydrolase eNOS Endothelial nitric oxide synthase EET Eicosatrienoic acid NECA 5 0 -N-ethylcarboxamidoadenosine MS-PPOH Methylsulfonylpropargyloxyphenylhexanamide AUDA 12-(3-adamantan-1-yl-ureido)dodecanoic acid DDMS Dibromo-dodecenyl-methylsulfimide
Introduction
The endothelium plays an important role in the maintenance of vascular tone, and it releases several vasoconstrictors, such as angiotensin II, endothelin-1, reactive oxygen species, and cyclooxygenase-derived metabolites of arachidonic acid [1] , as well as several vasodilators like endothelium-derived relaxing factors (EDRF) including nitric oxide (NO), and endothelium-derived hyperpolarizing factor(s) (EDHF) that are the main components of endothelium [2] [3] [4] [5] . NO mediates most of the acetylcholine (ACh) regulated vasodilator response in both human and mouse [3] [4] [5] [6] [7] [8] . NO also acts as a mediator to some of the receptor mediated agonists and increases shear stress [9, 10] . In recent studies, the authors attempted to block the adenosine-induced vascular relaxation which is mediated by adenosine A 2A receptor in mouse aorta with N G -nitro-larginine methyl ester (L-NAME), but failed [3] [4] [5] . Since a specific inhibitor of endothelial nitric oxide synthase (eNOS) is not available, genetically manipulated mice with targeted deletion of the eNOS (eNOS -/-) have been used by others [11] [12] [13] [14] [15] [16] as well as by the authors in this current study to understand the role of eNOS in vascular regulation. Earlier studies with eNOS -/-mice have shown that endothelial NO contributes to the regulation of vascular tone [11] [12] [13] [14] [15] [16] . The absence of ACh-induced vasodilation mediated by NO has also been observed in pulmonary and carotid arteries of eNOS -/-mice [9, 13, 17] . In recent studies, the authors have shown ACh-induced vascular response in A 2A AR ?/? , A 2A AR -/-, and high salt (HS)/normal salt (NS)-fed C57BL/6J mice, but adenosine A 2A receptor-induced vascular response was not NO or COX dependent [3] [4] [5] . It has also been suggested that ACh-dependent vascular relaxation response was abolished in coronary arteries because of the absence of eNOS in eNOS -/-mice [18] , and the relaxation induced by bradykinin in coronary circulation of eNOS -/-mice is compensated by arachidonic acid-derived metabolites through CYP450, but not by cyclooxygenase [19] .
Salt induces renal CYP epoxygenase, which protects against hypertension [20] . Inhibition of CYP epoxygenase with clotrimazole increases the blood pressure and makes it salt sensitive, while salt itself does not increase blood pressure in rats maintained on a HS-diet [21] . Downregulation of CYP-epoxygenase activity and inhibition of eicosatrienoic acid (EET) formation are associated with salt-sensitive hypertension [21] [22] [23] . Salt induces NO and COX independent vasodilation through A 2A AR with upregulation of CYP epoxygenases (CYP2C29 and CYP2J2) in aortas from C57BL/6J mice that is inhibited by MS-PPOH, a CYP450 epoxygenase inhibitor [3, 5] . In the presence of CYP epoxygenases, arachidonic acids generate EETs which are involved in vasodilation, but are very unstable and get converted into diols by soluble epoxide hydrolase (sEH) which causes vasoconstriction. The inhibition of sEH changes vascular contraction to vascular relaxation in NS-fed C57BL/6J mouse aorta [5] , and inhibition of CYP4A also changes vascular contraction to vascular relaxation in both A 2A AR -/-and NS-fed C57BL/6J mouse aorta [3] [4] [5] . Thus, it is not known whether eNOS deficiency plays a role in A 2A AR-induced vascular response in HS diet maintained mice, and if so, by what mechanism. Therefore, the main aim of this study was to determine the role of eNOS in A 2A AR-mediated vascular response in HS-fed eNOS -/-mice. The proposed hypothesis is that HS enhances NO-independent vascular relaxation through A 2A AR and CYP epoxygenase (CYP2J2), while NS limits vascular relaxation through sEH and CYP4A in aorta from eNOS -/-mice.
Materials and methods
Animal use experimental protocols were approved and carried out in accordance with the West Virginia University Institutional Animal Care and Use Committee and were in accordance with the principles and guidelines of the Institute of Laboratory Animal Resources Guide for the Care and Use of Laboratory Animals. Ten-week-old male eNOS ?/? and eNOS -/-mice (Jackson Laboratories, Bar Harbor, ME) were placed on a whole-grain diet containing either NS (0.45% NaCl) or HS (4% NaCl, TD.88311, and TD.92034 diets; Teklad, Madison, WI). All mice were studied for 4-5 weeks after assignment to either the NS or HS group [3] .
Organ bath experiments HS-and NS-fed eNOS
?/? and eNOS -/-mice were killed with pentobarbital sodium (100 mg/kg, i.p.). According to the previous protocol [3, 4] , after thoracotomy, the aorta was gently removed, cleaned of fat and connective tissues, and cut transversely into rings of 3-4 mm in length. Extreme care was taken not to damage the endothelium. The rings were mounted vertically between two stainless steel wire hooks. The two rings were suspended in 10 ml organ baths containing modified Krebs-Henseleit buffer (in 118 mM of NaCl, 4.8 mM of KCl, 1.2 mM of MgSO 4 , 1.2 mM of KH 2 PO 4 , 25 mM of NaHCO 3 , 11 mM of glucose, and 2.5 mM of CaCl 2 ). The pH of the buffer was adjusted and maintained at 7.4 by equilibration with 95% O 2 and 5% CO 2 at 37°C. The aortic rings were equilibrated for 90 min with a resting force of 1 g, with changes of the bathing solution at 15 min intervals according to the previous protocol [3, 4] . At the end of equilibration period, tissues were contracted with KCl (50 mM) to check the viability. Aortic rings were then constricted with phenylephrine (PE, 10 -7 M) and changes in tension were monitored continuously with a fixed range precision force transducer (TSD, 125 C, BIOPAC system) connected to differential amplifier (DA 100B, BIOPAC system). Data were recorded using MP100 WSW, BIOPAC digital acquision system and analyzed using Acknowledge 3.5.7 software (BIOPAC system).
Vascular response of aortas from eNOS
?/? /eNOS -/-mice fed HS and NS against ACh
The vascular endothelium was tested in vessels from HS/NS-fed eNOS ?/? and eNOS -/-mice through acetylcholine (ACh, 10 -7 M) on precontracted (phenylephrine; PE) aortic rings, as described previously [3, 4] . The preparations were washed several times with Krebs-Henseleit solution and allowed to equilibrate for 30 min before the experiment. The contraction and relaxation responses are expressed as % increase and decrease, respectively of PE-induced precontraction.
?/? /eNOS -/-mice fed HS and NS with NECA and CGS 21680
The responsiveness of pre-contracted eNOS ?/? and eNOS -/-aortic rings to non-selective adenosine analog, 5 0 -N-ethylcarboxamidoadenosine (NECA) or the selective A 2A receptor agonist CGS 21680 was obtained by cumulative addition of NECA or CGS 21680 to the organ bath in 1 -log increments to obtain a concentration-response curve as previously described [3, 4] . One concentrationresponse curve for NECA or CGS 21680 was constructed for each eNOS ?/? and eNOS -/-mouse ring, and all concentration-response determinations were run in parallel on pairs of rings from either HS (eNOS ?/? and eNOS -/-) or NS (eNOS ?/? and eNOS -/-) in the same organ bath.
Effect of CYP epoxygenase, sEH, and CYP4A inhibitors on vascular response of aortas from eNOS ?/? /eNOS -/-mice fed HS and NS against CGS 21680
A selective CYP epoxygenase inhibitor, Methylsulfonylpropargyloxyphenylhexanamide (MS-PPOH, 10 lM) or 12-(3-adamantan-1-yl-ureido) dodecanoic acid (AUDA, 10 lM), a selective soluble epoxide hydrolase inhibitor or a selective CYP x-hydroxylase inhibitor, dibromo-dodecenyl-methylsulfimide (DDMS, 10 lM) was added 30 min before contraction of the tissue (eNOS ?/? and eNOS -/-) with PE and was present throughout the experiment. These experiments were performed in parallel with four rings from either HS-or NS-fed (eNOS ?/? /eNOS -/-) mice. Two rings from each aorta were used as control, while the other two were used with either MS-PPOH or AUDA or DDMS. The control was the same as used in the earlier section of CGS 21680.
Western blot
Aortas from both HS (eNOS ?/? /eNOS -/-) and NS (eNOS ?/? /eNOS -/-) fed mice were isolated and each sample was treated with 1 ml of lysis buffer (50 mM TrisHCl, pH 7.4, 1% TritonX-100, 150 mM NaCl, 1 mM EGTA, 1 mM PMSF, 0.25% sodium deoxycholate, 1 lg/ml aprotinin, 1 lg/ml pepstatin, 1 lg/ml leupeptin, 1 mM Na 3 VO 4 , and 1 mM NaF) and homogenized on ice as described elsewhere [3, 4] . The samples were transferred to dry ice for 5 min and then thawed on wet ice. After thawing, the samples were vortexed and centrifuged for 5 min at 12,000 rpm at 4°C. Supernatants were sonicated and stored at -80°C. Protein was measured using Bio-Rad assay based on the Bradford dye binding procedure with bovine serum albumin as a standard. The protein mixture was divided into aliquots and stored at -80°C. At the time of analysis, samples were thawed and approximately 30 lg of total protein per lane was loaded on a slab gel. Proteins were separated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) using 10% acrylamide gels (1 mm thick). After electrophoresis, the proteins on the gel were transferred to nitrocellulose membrane (Hybond-ECL) by electroelution. Protein transfer was confirmed by employing pre-stained molecular weight markers (Bio-Rad Laboratories, Hercules, CA). Following blocking with non-fat dry milk, the nitrocellulose membranes were incubated with monoclonal and polyclonal antibodies cross-reacting with primary antibody for CYP2J2 (Dr. Zeldin, NIEHS/NIH), sEH (gift from Dr. Marowsky, Switzerland), CYP4A (polyclonal, Affinity Bio-Reagents), and b-actin antibody (Santa Cruz) was used to detect as housekeeping proteins for proper loading the samples in each lane. The secondary antibody was a horseradish peroxidase conjugated anti-rabbit IgG. The membranes were developed using enhanced chemiluminescence (Amersham BioSciences) and exposed to X-ray film for appropriate time as described by the authors [3, 4] .
Chemicals, drugs and antibodies
Phenylephrine and acetylcholine were dissolved in distilled water. NECA and CGS 21680 (Sigma Chemicals, St. Louis, MO) were dissolved in 100% DMSO as 10 mM stock solutions, which were followed by serial dilutions in distilled water. MS-PPOH (Dr. Falck), and DDMS from Cayman Chemical (Ann Arbor, Michigan) were dissolved in 100% ethanol, AUDA (gift from Dr. Fig. 1 ). In contrast, ACh-dependent response was virtually absent in aorta from both HS-and NS-fed eNOS -/-mice (?0.8 ± 0.1% vs. ?1.5 ± 0.3%, Table 1 , Fig. 1 Fig. 2 ). In contrast, increase in the NECA concentration did not produce significant relaxation in aorta from both eNOS
and eNOS -/-mice that were fed NS diet (Table 1 , Fig. 2 ). For example, NECA at 10 -6 M produced ?30.4 ± 2.4 and ?37.4 ± 3.2% relaxation in aortas from HS-fed eNOS ?/? and eNOS -/-mice, respectively, while it produced only ?3.2 ± 1.3 and ?7.4 ± 3.7% relaxation Fig. 3 ). It is to be noted here that the relaxation response at these concentration were significantly greater in aorta from HS-fed eNOS -/-mice (?45.4 ± 5.2% at 10 -6 M) than that from NS-fed eNOS -/-mice (?5.1 ± 5.0% at 10 -6 M; P \ 0.05; Table 1 , Fig. 3) . Similarly, the relaxation response was more in aorta from HS-fed eNOS ?/? mice (?33.2 ± 3.2% at 10 -6 M) than that from NS-fed eNOS -/-mice (?5.9 ± 2.9% at 10 -6 M; P \ 0.05; Table 1 , Fig. 3 ).
Effect of CYP epoxygenase inhibitor on vascular response of aortas from eNOS ?/? /eNOS -/-mice fed HS and NS against CGS 21680 CGS 21680 significantly enhanced the relaxation in aorta from HS compared to NS-fed eNOS -/-mice at concentrations ranging from 10 -9 to 10 -6 M (P \ 0.05, Table 1 , Fig. 3 ). As shown in Table 1 , Fig. 4 , 10 lM MS-PPOH (a highly selective CYP-epoxygenase inhibitor) completely inhibited the CGS 21680-enhanced relaxation at all concentrations (10 -9 -10 -6 M) in aorta from HS-fed eNOS -/-mice. 10 lM MS-PPOH inhibited the 10 -6 M CGS 21680 induced relaxation response (from ?45.4 ± 5.2 to ?7.3 ± 3.2%; P \ 0.05) in aorta from HS-fed eNOS -/-mice ( Table 1 , Fig. 4 
). MS-PPOH did not change the CGS 21680-induced responses in aorta from NS-fed eNOS
-/-mice ( Table 1 , Fig. 4 ). The control values presented are adopted from Fig. 3 
. Use of MS-PPOH in HS-fed eNOS
?/? mouse aorta also caused a reduction in relaxation (to ?3.9 ± 3.0%), while the absence of MS-PPOH did not have any effect on relaxation (?30.5 ± 5.2%; P \ 0.05, at 10 -6 M CGS 21680).
No significant effect of MS-PPOH was observed on CGS 21680-induced responses in NS-fed eNOS
?/? mouse aorta (P [ 0.05). Effect of sEH inhibitor on vascular response of aortas from eNOS ?/? /eNOS -/-mice fed HS and NS against CGS 21680
Increase in the CGS 21680 concentration did not alter response in aorta from NS-fed eNOS -/-mice (data adopted from Fig. 3 ). In contrast, in the presence of 10 lM AUDA (a sEH inhibitor) with the increase in CGS 21680 concentrations from 10 -9 to 10 -6 M enhanced the aortic relaxation in a concentration-dependent pattern in NS-fed eNOS -/-mice (Table 1, Fig. 5 ). In the presence of AUDA, 10 -6 M CGS 21680 produced a significantly higher vascular relaxation response in aorta from NS-fed eNOS -/-mice (from ?5.1 ± 5.0 to ?38.2 ± 3.3%, P \ 0.05, Table 1 , Fig. 5 ).The CGS 21680 enhanced aortic relaxation in the presence of AUDA in NS-fed eNOS -/-mice was almost identical to that of aortic relaxation seen in non-AUDA treated HS-fed eNOS -/-mice ( Table 1, Fig. 5 ). In contrast to aorta from NS-fed eNOS -/-mice, AUDA did not alter CGS 21680-mediated relaxation in aorta from HS-fed eNOS -/-mice ( Table 1 , Fig. 5 ).The control values are the same as shown in Fig. 3 . Also, sEH inhibitor, produced a significantly higher relaxation (?28.9 ± 3.8%, P \ 0.05) at 10 Increase in the CGS 21680 concentration did not alter the basal response present in aorta from NS-fed eNOS -/-mice (data adopted from Fig. 3 ). In the presence of 10 lM DDMS (a CYP4A inhibitor), increase in the concentration (from 10 -9 to 10 -6 M) of CGS 21680 produced significantly higher relaxation (from ?5.1 ± 5.0 to ?30.1 ± 4.1% at 10 -6 M; P \ 0.05, Table 1 , Fig. 6 ) in aorta from NS-fed eNOS -/-mice. In contrast, DDMS did not alter the CGS 21680 enhanced relaxation in aorta from HS eNOS -/-mice ( Table 1 , Fig. 6 ). The CGS 21680 enhanced vascular relaxation in presence of DDMS in aorta from NS-fed eNOS -/-mice were almost similar to that of aorta from HS-fed eNOS -/-mice ( Table 1, Fig. 6 ). The control values are the same as shown in Fig. 3 . Also, CYP4A inhibitor, produced significantly higher relaxation (?29.1 ± 4.1%; P \ 0.05) at 10 -6 M of CGS 21680 in NS-fed eNOS ?/? mouse aorta as opposed to control (?5.2 ± 3.2%). In contrast, DDMS had no significant effect on CGS 21680-mediated relaxation in HS-fed eNOS enhanced in aorta from HS-fed eNOS ?/? mice than that in NS-fed eNOS ?/? mice (Table 1 , Fig. 7) . Also, there was a significant increase in CYP2J2 protein expression (61%) in aorta from HS compared to NS-fed eNOS -/-mice (Table 1, Fig. 7 ). As shown in Table 1 and Fig. 8 , the sEH protein (*60 kDa) expression was reduced by 75% in aorta from HS-fed eNOS ?/? mice than that of NS-fed eNOS ?/? mice (Table 1 , Fig. 8) . Similarly, the sEH protein expression was also significantly (39%) reduced in aorta from HS compared to NS-fed eNOS -/-mice ( Table 1, Fig. 8 ). Figure 9 shows the Western blot analyses for CYP4A (*50 kDa) protein. The expression of CYP4A protein level was significantly (35%) reduced in aorta from HS-fed eNOS ?/? mice compared to NS-fed eNOS ?/? mice (Table 1, Fig. 9 ). The CYP4A protein expression was also significantly reduced in aorta from HS fed compared to NS-fed eNOS -/-mice (Table 1 , Fig. 9 ).
Discussion
This study utilizes eNOS ?/? and eNOS -/-mice to assess the functional and biochemical consequences of HS and NS feeding on vascular response. This study demonstrates that ACh-induced relaxation is present in both HS-and NSfed eNOS ?/? , but not in eNOS -/-mouse aortas. This study also shows that: (1) adenosine A 2A receptor regulates the eNOS-independent vascular relaxation through CYP epoxygenase in aorta of HS-fed eNOS -/-mice; (2) the expression of CYP epoxygenase (CYP2J2) protein was enhanced in aortas of both HS-fed eNOS ?/? and eNOS while (5) NS up regulated both sEH and CYP4A protein expression in aortas of both eNOS ?/? and eNOS -/-mice. The observation that ACh induced vascular relaxation in aorta of HS/NS-fed eNOS ?/? , but not in eNOS -/-mice suggests that NO generated by eNOS is essential for AChinduced vascular relaxation (Fig. 1) . Similarly, the absence of ACh-induced response in aorta [13] and carotid arteries [9] has been shown in regular-diet fed-eNOS-null mice. In humans, NOS inhibition causes a significant reduction in exercise hyperemia in the forearm [24, 25] ; while in rats NOS inhibition reduces hind limb blood flow during treadmill exercise [26] . In contrast, other studies have shown that NOS inhibition does not affect the increase of blood flow evoked in forearm or leg exercise in humans, rats, and rabbits [27] [28] [29] [30] . Also, Ray and Marshall [31] reported that during exercise, adenosine originates from skeletal muscle fibers independently of NO and acts directly on adenosine A 2A AR on the vascular smooth muscle to evoke vasodilatation. As far as the absence of eNOS in eNOS -/-mice, the coronary flow is also not altered [14] , and it has been suggested that either up-regulation of different NOS isoform (s) or enzyme(s) that produce other vasodilators as an alternate mechanism proposed for the unaltered coronary flow in eNOS null mice [14] . However, this is not the case with adenosine A 2A receptor-induced vasodilation, where L-NAME and indomethacin (COX inhibitor) are unable to block aortic relaxation in A 2A AR
?/? and high salt fed C57BL/6J mice [3] [4] [5] . Similar results have been shown in bradykinininduced coronary flow in eNOS -/-mice, indicating that alternate NOS isoform (s) are not involved in eNOS deficient mice [19] . Elevated PGI 2 production in bradykinin-induced vasodilation is also not responsible for compensation of eNOS deficiency in eNOS -/-mice [19] . This finding is that the HS-diet leads to a greater NECA-induced vasodilation in aortas of eNOS -/-mice, suggests that eNOS deficiency enhances adenosine-induced vascular relaxation. The results from this study show that NECA (a non-selective adenosine analog)-induced vascular response in aorta of HS-fed eNOS ?/? and NS-fed eNOS
mice, respectively, is similar to that of the earlier reports with HS-and NS-fed C57BL/6J mice [3, 5] . Further, similar to the earlier report with HS-fed C57BL/6J mice, the selective A 2A receptor agonist CGS 21680 also caused vasodilation of aorta from HS-fed, but not in NS-fed eNOS ?/? mice [3, 5] . CGS 21680 (A 2A AR agonist) also caused vasodilation in aorta of HS-fed eNOS -/-similar to eNOS ?/? mice, but a degree of higher relaxation in aorta of HS-fed eNOS -/-compared to HS-fed eNOS ?/? mice was observed. These findings strongly suggest that HS-induced vascular relaxation in eNOS -/-mice is A 2A AR-dependent, but is NO independent as it was in HS-fed C57BL/6J mice aorta [3, 5] . Also, this study demonstrates that CYP epoxygenase is involved in the regulation of A 2A ARinduced vasodilation in HS-fed eNOS -/-and eNOS
mice. The epoxygenation of arachidonic acid by CYP epoxygenases may result in the formation of four different EET regioisomers (5,6-, 8,9-, 11,12-and 14,15-EET) that may be involved in vasodilation as reported [4, 32] . Since the CYP epoxygenase-derived metabolites are capable of hyperpolarizing and relaxing smooth muscle cells, the CYP epoxygenase derivatives are recognized as endotheliumderived hyperpolarization factors [4, [33] [34] [35] [36] [37] [38] [39] [40] [41] . In this study, MS-PPOH (a CYP epoxygenase inhibitor) is also able to block the CGS 21680-induced vasodilation in aorta of HSfed eNOS -/-mice. However, the vascular response in aorta of NS-fed eNOS -/-mice is not changed. These observations suggest that NO-independent CGS 21680-induced vascular relaxation is mediated by endothelial CYP epoxygenases, including CYP2J2 in aorta from both HS-fed eNOS ?/? and eNOS -/-mice. This data also demonstrates that AUDA (a sEH inhibitor) alters the vascular response by converting the lack of response against CGS 21680 to an enhanced vasodilation in aorta of NS-fed eNOS -/-mice. The absence of significant difference between AUDA treated and untreated control aorta of HS-fed eNOS -/-mice suggests that the sEH enzyme is involved in the inhibition of vascular relaxation in NS-fed eNOS -/-mice. Usually, the conversion of EETs into diols by sEH diminishes the EETs mediated vascular relaxation [42] . Thus, the inhibition of sEH results in EETs accumulation and prolongs the period of vascular relaxation [42] , as the authors have seen in this study where lack of response against CGS 21680 to an enhanced vasodilation in aorta of NS-fed eNOS -/-mice. the authors have also observed the down-regulation of sEH protein expression in aorta from HS-fed eNOS ?/? and eNOS -/-mice, whereas increased expression of sEH has been seen in aorta from NS-fed eNOS ?/? and eNOS -/-mice in this study. DDMS (a CYP4A inhibitor) has also been identified to cause alteration to vascular response (enhanced dilation) in aortas from NS-fed eNOS -/-mice. A significant difference was not observed between DDMS treated and nontreated control in aorta of HS-fed eNOS -/-mice. At this point, the authors do not know how the regulation of vascular tone is being balanced between CYP2J2 and CYP4A in DDMS treated and non-treated control in aorta of HSfed eNOS -/-mice. However, these observations suggest that the CYP4A enzyme also plays a critical role in controlling the vascular relaxation in aorta of NS-fed eNOS -/-mice. These findings also suggest that the increased expression of CYP2J2 epoxygenase, and the decreased expression of sEH and CYP4A in aortas from both HS-fed eNOS -/-and eNOS ?/? mice are important contributors of vascular relaxation. Further, the decrease in CYP2J2 expression, and the increased expression of both sEH and
